Many papers have examined the current state of underwater sensor networks (UWSN) technologies. The UWSN could be recorded by hydrophones that are suspended in the channel to monitor seismic events on or below the seafloor generated energy that caused by earthquake. In the deep ocean Sound Frequency and Ranging channel, acoustic waves carry the information of seismic events for long range propagation over a few thousands kilometers. In this paper, we present a novel approach of sensor devices as well as routing protocol towards Sound Frequency and Ranging channel for Sound Fixing and Ranging channel technologies. The sound speed increases towards sea surface as water temperature increases. Therefore, we use the oceanography to find a more efficient way of utilizing routing protocol to obtain more effective detection and identification capabilities, and also to dynamically vary the transmit power for underwater sources. We devise a low cost robust routing protocol based on the long-distance transmission Sound Frequency and Ranging channel. The transmission distance can be determined passively by UWSN with minimum control overhead. The routing scheme integrates position and routing functionalities while leveraging different levels to provide high link layer reliability and energy efficient. We developed an algorithm for underwater acoustic power control at different layers of the UWSN signal power which depends on oceanography requirements. Our approach gives a straightforward interpretation of an adaptive location-based routing protocol, which can overcome the location-based UWSN without GPS position. It reduced costs of deployment for the case of long range propagation. The performances are measured according to the number of collisions, energy consumption per bit, and average end-to-end packet latency. The result of simulation is better than other routing protocols such as FBR and static methods.
Underwater wireless communication technologies enable many scientific environmental, commercial, safety, and military applications.
For the underwater 12 situation, as very few resources are available, include time varying multipath efficient, distance-dependent bandwidth, and high propagation delays, fading requires considerable and reliable communication protocols in order to communicate with network multiple devices. Especially for the high-power medium absorption at high frequencies (greater than 50 kHz) conditions, the available acoustic bandwidth depends on the transmission distance due to high environmental noise at low frequencies (lower than 1 kHz). Therefore, acoustic bandwidth may be available at tens of kilometers.
Multipath issues will cause high bit error rates, fading, and the inter symbol interference (ISI). As now, underwater solutions can be addressed at the medium access control (MAC) layer by designing receivers that are capable of dealing with code division multiple access (CDMA), Aloha with carrier sense (Aloha-CS), and time-division multiple access (TDMA). Sensor nodes are usually scattered and floated on the water surface. Current terrestrial routing solutions have several drawbacks on underwater wireless communications. Routing protocols can be divided into three categories, namely, proactive, reactive, and geographical. For the scalability and mobility issue, sensor nodes must be able to update topology information periodically. Therefore, the proactive protocols may not be suitable for underwater networks. On the other hand, the reactive protocol may be unsuitable for underwater networks because of its high latency nature. Many prior researches, such as academician 9, 10, 11 , propose to design efficient routing protocols and practical approaches to deal with the foregoing problems. But the energy efficiency issue is still not resolved. Therefore, the primary objective of this paper is to emphasize a hierarchical energy efficiency approach for data aggregation in underwater wireless sensor networks. However, UWSN still have other issues, likes as in the literature Chao 21 , not only uses staggered scheduling to solve a UWSN rendezvous issue. But also use 22 multiple rendezvous multichannel MAC protocol design to solve the multichannel issues like as channel allocation, hidden terminal and collision.
In this work, we address the issue of deploying a UWSN for the field of ocean event for dynamic power consumption. Our proposed method was inspired from implementing the energy efficient of sensor devices, and towards a ubiquitous system integrating technologies. This research conducts the preliminary underwater sensor network application. We also discuss the routing protocols, localization, and applications of Sound Frequency and Ranging channel UWSN. In addition, we focus on the power control with reference to oceanography profiles of water temperature, salinity, and depth. The rest of this paper is organized as follows: In Section 1, we describe our application context and provide a state of the art discussion on a sensor power issue. A related works of the positioning and energy efficient of algorithm for UWSN are provided in Section 2.
In Section 3, we describe our proposed integrated scheme, and in Section 4, results are then exhibited and analyzed. The last section concludes this paper.
Related Works
The uncertainty caused by noisy communication channels and unstable sensor behavior, which easy having a high delay and even a high probability of disruption environment. In 23 the authors designed a trust management scheme for efficient trust generation as well as scalable and robust. In 24 the authors' survey on low channel access delays, disruption tolerant and fairness among the nodes in a network wireless sensor network routing. To address issues arising from such characteristics must be pay attention to designing UWSN routing schemes. In 25 the authors' survey on the main task of a MAC protocol is to prevent transmissions or transmission collisions and providing energy efficiency. While power issues of sensor networks have become very popular on land, the underwater environment still poses some difficult problems. Transmission power is still one of the most difficult challenges for underwater applications. Contrary to the terrestrial sensors, there are not many manufactures that produce underwater sensors. Therefore, underwater sensors are still very expensive. In addition, it is difficult to replace the batteries when batteries run out of power. Therefore, it is a crucial question to obtain the optimal transmission power of each sensor.
Sensor data transmission consumes energy. We utilize a routing scheme that not only reduces the energy consumption on packet transmissions, but also covers the entire space at the best short transmission distance. In the mean time, the proposed routing scheme also figures out the distance between the transmitter and receiver, which decides how much output power is dynamic required at the transmitter to send the packets to the receiver. In addition, it should Fig. 1 -An illustration of the location-base discovery process reduce the overhearing of packets that causes waste of energy. All packet sequence are received and processed at the transceiver electronics before actually dropped at the MAC layer. Also, when a sensor node is in idle mode, which means it is not sending nor receiving data, it should go into sleep mode as it will otherwise still consume a substantial amount of energy. Besides, we base on the level of a power to decide the transmission distance of a sound. Energy efficiency indicates the number of packets that can be transmitted successfully using a unit of energy. One another consideration is the packet collision occurred at the MAC layer. Packet loss is used as a measure of how reliable the sense events can be reported to the sink, based on multi-hop consideration. Those applications may have QoS restrictions such as delay, system lifetime, loss ratio, bandwidth and the condition that some sensor nodes have already been disconnected.
In the literature, Volkan Rodoplu, Min Kyoung Park 3 , and Xie, Peng, Cui, Jun-Hong 8 also address the issue of underwater sensor energy-efficient. The authors proposed a reservation-based media access control (MAC) protocol architecture of UWSN for energy-efficient MAC protocol that works on propagation delays of the underwater acoustic medium. This provides an approach to compute the packet delay, and measure the timing information in the header of the packets. Follow this approach, our purpose is to utilize delay information to reckon the distance. The main objective of their work is to conserve sensor energy consumption and to provide power to sensors to achieve both targets sensing and communication coverage. In the case of energyefficient environment, which is very close to our problem, the authors proposed a distributed scalable MAC protocol that has the potential to serve as a primer for the development of energy-efficient MAC protocols at underwater sensor networks.
In our case study, we consider additionally differentiated phenomenon characteristics to deploy UWSN in an area characterized by the ocean event for dynamic power consumption. The motivation for the development of a multi-channel MAC protocol is to improve the network efficiency for underwater acoustic channels. The propagation delays a lot due to the difficulties encountered in underwater acoustic channels, such as limited bandwidth, time-varying multi-path, large Doppler shifts and spreads.
It is necessary to reach distances over 15,500 miles and sustain for long-duration time series measurements for a variety of processes. Therefore, it is important to improve the buoy power and data telemetry budgets, and pay attention to antenna design when deciding the underwater networking protocols.
A Sound Frequency Ranging Channel Routering and Optimal Power
In three-dimensional underwater networks, UWSN (direction antenna) nodes float at different depths namely different Z axis of nodes as shown on Fig. 1 . The phenomenon observed on a layer of Z axis will be sent to one layer upper, as shown on Fig.1 . The phenomenon is always observed first on Z+3 layer nodes, then on Z+2 layer nodes, and at last on Z+1 layer nodes (sound frequency and ranging channel blue field). Also, Z axis of nodes will propagate to Sound Frequency and Ranging channel and thus, all nodes will perform routing in the sound frequency and ranging channel channel. The sound could travel a great distance at intermediate depth (sound frequency and ranging channel) between 700 m and 1,200 m below the sea surface. In other words, it only takes very little energy for those sound sources to cover large areas of the ocean as sound with lowfrequency would travel over thousands of kilometers under the oceans 6, 7 . The speed of sound ranges between 1,400 and 1,570 m/sec. Since the attenuation of seawater is very small, sound can travel very long distances, eventually coupling back into sink at the coastlines. Just like the whales that utilize the sound frequency and ranging channel to communicate mating calls over long distances. In the sound frequency and ranging channel, one can compute the float positions by simple triangulation 13 . Each of these scatter sensor nodes 2 has the capabilities to collect oceanography data (water temperature, salinity, pressure) and route data back to the sink. Data are routed back to the sink by multi-hop infrastructure architecture through the sink and allow the user to analyze the collected data via internet as shown on Fig. 1 . Specifically, we propose a novel routing method of sound frequency and ranging channel routing aims at maximizing the end-to-end reliability. The method integrates position and routing functionalities while leveraging different levels to provide high link layer reliability and energy efficient. We developed an algorithm for underwater acoustic power control at different layers of the UWSN signal power which depends on oceanography requirements. In this paper, UWSN plays a crucial role in the design of wireless positions, especially for the underwater environments.
Methodology
The linear function of pressure indicates that sound velocity was about 1,500 meters per second or 5,000 feet/sec, or about 1 mile/sec. The temperature, salinity, pressure effects shall come from Wilson's equation for sound velocity (simplified) 3 . Equation (1) of sound velocity refers to sound frequency and ranging channel. Equation (2) refers to other underwater depths.
(1)
where V = sound velocity (ms-1) T = Temperature (°C) S = Salinity (psu) Z = Depth (dbars)
As shown in Fig. 5 , the source node A sends out a Hello massage for the purpose of discovering neighbors when it enters the sensing area. The neighborhood nodes (F、D、C) then respond with a packet when they received the Hello signal from source node A. The neighborhood nodes further send a response packet that contains its power and ID. Therefore, an extra algorism for routing is introduced as shown in Fig. 2 to get neighborhood of contains. When sender A is ready to send data, it uses RTS (request to send) to tell the neighbor nodes that some data will be sent. All of the nodes that receive A's multicast RTS will first calculate relative location via angle of arrival, depth and distance measurements from the received signal. If a node C determines that it is within the transmitter's path R, it will respond with a CTS (clear to send). When all of neighborhood contains was got, and then we demonstrate in this paper about how to predict the routing location as shown in Fig. 3 . At the same time, the predicted candidate node C is those that lie within angle θ between 0 and 90 degree and emanate from the transmitter towards the next forward destination. Node C will send an ACK (acknowledgement) to A, when receiving comes to an end. The reason that node A forward signal to node C is summarized in the following piece of pseudo code as shown in Fig. 3 . As UWSN depended on the different depth to upon or down a forwarding packet , therefore, the first step is to check the depth value of whole UWSN in order to decide whether it is in sound frequency and ranging channel. Next, we assume that no any other nodes could connect to up or down layers. In other words, all nodes are at the same layer. Thus, the sensors will be routed to the same layer I depend on the  、  or  . As shown on Fig. 5 , the source A will select sensor C of phase I to forward packet, according to the desirableness factors that were calculated by equation (3、4、5). Last, the sensor power will be adjusted automatically and dynamically by different depth equations (1) (2). If a node determines that it is within the transmitter's cone, it will respond to the RTS. On the other hand, those nodes that are outside the cone will not respond. As shown in Fig. 2 , sound frequency and ranging channel of UWSN will find minimum forwarding path by equation (4) value  . Finally, DACAP 16 is used to reduce whole sensor power consumption. The DACAP protocol can construct its hierarchical data transmission path by quickly connecting sensor nodes.
By appropriately selecting node's transmission range and residual energy threshold, it can greatly reduce energy consumption for whole network. Especially, the DACAP is a complicate multi-hop route discovery algorithm that we use to design to reduce sensor power consumption and to protect less residue power nodes. All nodes are selected with the ratio according to their residual energy of each node and the average energy. The efficient routing protocols can significantly prolong more chances to the node with low energy. Not only can it improve network reliability, but also extend network lifetime. Fig. 4 shows architecture for simulating energy efficient. We use sensor components with characteristic designed differently compared to traditional OSI 7 Layers designs. The purpose is to provide energy efficiency design architecture.
In the sensing unit, the sensor node is scattered in a sensor. Each of these scattered sensor nodes will collect, monitor, and report data. Also for the earthquake detection purpose, sensor will be used to record T waves generated during earthquakes, and then passes the data to processing unit.
The processing unit modeled velocity for reference following Wilson's 5 equation. In our research, we use velocity as an indicator to dynamically decide transmitting energy consumption and to select the best energy efficient based on the distance difference between two different paths. The processing unit captures the probability of power levels to calculate the dynamically adjust power bases on the reliability parameter of sound velocity and depth. The power level of the transmission distance, which is the level of power per second that is offered to the network, reflects the power needs for the present generation of instruments.
The transceiver unit has three layers. Our algorithm applies on the Router layer. Distance Aware Collision Avoidance Protocol (DACAP) 16 , which was a handshaking protocol designed for distance aware collision avoidance protocol in Ad Hoc UWSN, is applied on the MAC layer. It is intended to improve network throughput by avoiding or reducing collisions that will reduce power consumption.
Acoustic communications in underwater networks is applied on the Physical layer. The transceiver unit connects the physical layer to receive acoustic signals from the underwater channel 5 .
Lastly, the power unit will decide the required transmission power base on velocity by sensing unit. Because the power source of UWSN's is electricity, we use an electro-acoustic transducer to transfers electrical energy to acoustic energy. In this research, we measure the velocity of sound in a channel to dynamically adjust the level of power depends on the depth difference. To prevent sensors from consuming too much energy in transmitting signal, we blindly turn the radio off during each idling slot.
According to 4, 8 , MAC layer can provide an estimation of the link capacity and the error rate. And Mac layer also can be used to select the best desirableness factor 14 for forward packets throughout different layers. We propose a new way to select the best desirableness factor (  、  、  ). We modify the equation (3) forwarding packet down to Z+i axis layer and finding minimum forwarding path by equation (5) value  else //the anchor of Z axis is routing in Sound Frequency and Ranging channel minimum forwarding path by equation (4) value  end do DACAP and control dynamic power then finding end model of refraction is called Snell's law in which the refraction derived from Snell's law by considering a harmonic plane wave, which incident on a horizontal sound velocity. Thus  is for sound frequency and ranging channel. The  and  on equation (3、5) are for the other sound frequency and ranging channel. In Fig. 5, d is the distance between the nodes on the two ends, the transmission power P 18 is related to the transmission range R, and Z is the depth of underwater. The angle θ 14 comes from next coordinate's node. D is the delay time of acoustic communication in proportion to the length. Therefore, the delay can be selected as shortest distance to one of the neighbor nodes.
On equation (6), L is the packet length in bits, B is the channel capacity in bits per second, D is the delay time of acoustic communication in proportion to the length, and V is the propagation velocity of sound waves in water from equation (1) or (2) . Thus, the propagation velocity V could be used to predict how much power is required. 
Results & Discussion
As shown on Fig. 6 , we simulate our proposed algorithm with MATLAB for estimating sensor position. To investigate the performance of our proposed approach, we use the AUVNetSim 19 which is a simulation library for testing acoustic networking algorithms developed by MIT. Therefore, we have integrated a 3D environment to support underwater communications. As described before, we have modeled the adjusted transmission power to control acoustic modem. To carry out the routing protocol pseudo code, the proposed algorithm brings about the location for underwater sensor networks. Our scenario consists of 625 mobile UWSN nodes that communicate each other with a sink. Normally, UWSN have a communication range of 250m when the data rate 15 kbit/s, cone angle, bandwidth, TransmitPower, ReceivePower, ListenPower, and DataPacketLength bits as Table 1 shown. And we use a randomly walk mobility model with a speed of 1.5m/s. For UWSN routing in sound frequency and ranging channel, the speed is changed to 1.48m/s, and range of 10km with data rate 10 kbit/s. The underwater sensor nodes are uniformly dispersed into a field with dimensions in a volume of 100 m× 100 m× 10000 m depth. The periodic transmit packets is 240s for observing the number of collisions. In order to study the scalability of the UWSN, we run the simulations for 3600 times to compare the performance with other routing protocols such as Static, FBR 17 , and with the proposed routing algorithm of this paper. The static 20 routing protocol identifies a simple approach at routing layer without node mobility. The routing algorithm describes that when a source node delivers a packet to a destination node, the closer node will forward the packet to the neighbor node. The FBR 17 protocol is a distributed algorithm suitable for a cross-layer approach. MAC and Physical layer functionalities are tightly coupled by power control. When a source node has to deliver a packet to a destination node, the routing algorithm dynamically established the routing table to the network towards its final destination. Firstly, source node will send an RTS multicast packet to all the reachable neighbors. Secondly, for the case that it does not get CTS response packet, it will resend the RTS again. Finally, the selection of the next relay is made at each step of the path after all suitable candidates nodes are laying within a cone of angle.
The energy per bit consumption of our algorithm, FBR and Static, the results confirm that our algorithm is better in energy efficient than FBR and Static. Because the use of acoustic could probably achieve tens of thousands of meters at the rate of a few bits per second in sound frequency and ranging channel, so it could decrease the number of hops per node. The data packets of proper acoustic waves in sound frequency and ranging channel allows longer range propagation than other layers of underwater for the same power level. This simulation models each user's transducer way. SIR is updated based on the collisions with other nodes that happened when a new packet arrives for a certain period of time, until the receiving time has come to an end. If a packet experienced too many collisions, the power unit shall provide dynamic power in transmitting packets for more successfully rates. Fig. 7 shows the average packet end-to-end delay and the total number of collisions in the network with 100-625 active nodes. The performance is evaluated for three routing algorithms, whereas sound frequency and ranging routing method achieves very low packet delay and collision ratios even in large network sizes. Although the sound frequency and ranging of delay is worse than FBR after simulation of 529 nodes, but totally the sound frequency and ranging delay is better 
Conclusions
This paper presents a transmission power adjustment method to control acoustic and sound frequency and ranging routing for propagation on underwater sensor networks. The performances are measured according to the number of collisions, energy consumption per bit, and average end-to-end packet latency. The outcome of simulation shows better results than other routing protocols such as FBR and static. This study suggests that sound frequency and ranging routing scheme can be used in most underwater environments. The scheme recognizes that the environmental information can be used for energy conservation joint dynamic transmission power for underwater sensor network. Based on this finding, our method can easily be extended to most distributions of UWSN. We have found a more efficient method of utilizing Physical Oceanography and sound frequency and ranging routing. It increases the effectiveness of detection and the identification capabilities for underwater sources. The performances are measured according to the number of collisions, energy consumption per bit, and average end-to-end packet latency. The result of simulation is better than other routing protocols such as FBR and static methods.
